INTRODUCTION
V407 Cyg was discovered by Hoffmeister in 1949 who found that the binary was in a nova-like outburst during [1936] [1937] [1938] [1939] . After this outburst cyclic brightness variations due to the Mira pulsations dominated the B and V light curves. The pulsation period was P = 745 d and the amplitude ∆B ≥ 3.5 mag (Meinunger 1966) . The cool component of V407 Cyg has the longest pulsation period among all symbiotic Miras, however, its dust envelope is optically thin (Yudin 1999) .
The spectra of V407 Cyg obtained in 1993-2001 showed a resonance line of Li I clearly (Tatarnikova et al. 2003) . It was suggested that the lithium enrichment is due to hot bottom burning in the intermediate-mass asymptotic giant branch variable. In such objects fresh lithium can be produced and brought to the surface by means the beryllium transport mechanism proposed by Cameron & Fowler (1971) . However, in contrast to other lithium-rich stars, V407 Cyg has no signs of sufficient enrichment of s-process elements. The spectral type of the Mira is pure M (no MS).
In 1998 the system underwent a small outburst (Kolotilov et al. 2003) . Near the Mira's maximum (1999) the radiation of the active hot component was not visible in the UBV light curves because the cool component dominated in the optical wavelengths, however, near the next Mira's minimum (2000) the contribution of the hot component was great! Therefore the Mira's minimum was veiled by the Fig. 1 . The B and K light curves and J-L color curve of V407 Cyg (observations from Munari et al. (1990) and references therein, AAVSO and authors). The vertical bars on the B) vs. JD and K vs. JD plots indicate dates of maxima of its optical and IR brightness. The white boxes -passive state, the dark grey boxes -quiescence, the dashed boxes -Z And-type outbursts, the light grey box -RS Oph-type outburst.
radiation of the hot component. The first outburst of V407 Cyg was observed in 1936 and its photometric evolution was nearly the same as during the second outburst in 1998 (see Figure 1) .
In 2010 the binary underwent a strong explosion, which was greatly different from the two previous outbursts. V407 Cyg underwent a very fast and bright nova eruption, discovered on 2010 March 10 by Nishiyama & Kabashima. Its photometric and spectroscopic behavior was much similar to the outbursts observed in the recurrent symbiotic novae (T CrB, RS Oph, Munari et al. 2011 ). V407 Cyg is the first symbiotic binary with detected gamma-ray emission. The first significant detection of gamma radiation was on March 10, in other words gamma-ray activity began on the same day V407 Cyg was reported to be in outburst. According to Abdo et al. (2010) the measured gamma-ray spectrum can be explained by π 0 decay gamma-rays from proton-proton collisions or inverse Compton scattering of infrared photons from the Mira by fast electrons. 
OBSERVATIONS
The photometric UBVJHKLM observations of V407 Cyg were carried out with the 0.6 m and 1.25 m telescopes at the Crimean Station of the Sternberg Astronomical Institute. The photometer parameters and observing techniques were described by Kolotilov et al. (1998) . Spectroscopic observations were acquired with the 2.6 m Shain reflector of the Crimean Astrophysical Observatory using the SPEM slit spectrograph at the Nasmyth focus with the dispersion around 2Å/pixel). We also carried out spectroscopy on the 1.25 m ZTE telescope using a slit spectrograph. The dispersion for these spectra are 5Å/pixel or 2.3Å/pixel.
Our results are plotted in Figure 1 . The dates of the Mira's maxima in the B passband were calculated using the ephemerides of Kolotilov et al. (2003) .
Furthermore, the infrared maximum occurs at ∼ 0.15P after the visual maximum. The distance to V407 Cyg estimated from the P-L relation is nearly 2 kpc. It should be noted that the mean IR brightness level of the system is variable and the significant reddening and fading was observed in 1998 and 2010 (see Figure 1 ). Such episodes (reddening and fading) were demonstrated for another symbiotic Mira, R Aqr, however, this was observed during the outburst (1928) (1929) (1930) (1931) (1932) (1933) (1934) and outside the outburst (1974) (1975) (1976) (1977) (1978) (1979) (1980) . V407 Cyg is one of a few symbiotic binaries which demonstrated a fast brightness variability (flickering effect). Flick-ering on a timescale of several tens of minutes with an amplitude of 0.2 mag has been detected in the V passband (Kolotilov et al. 2003) . Such variability type is usually connected with the existence of an accretion disk in the system. These brightness variations are clearly visible at the Mira's minima, but they are nearly absent at maxima (Shugarov et al. 2007 ). We have not detected these variations since the strong outburst in 2010.
SPECTRAL EVOLUTION OF V407 CYG
Let us consider spectral characteristics of different states of V407 Cyg.
Passive state
If near the Mira's minimum there are no features of the hot component (or these features are very weak) then we can conclude that the system is in the passive state. The features of the hot component are high ionization emission lines and additional blue continuum. It should be noted that H I emission lines sometimes are observed in the spectra of ordinary, non-symbiotic Miras and cannot be considered as a feature of the hot component. A typical spectrum of the passive state is shown in Figure 2 .
There were two attempts to detect UV radiation of V407 Cyg with the International Ultraviolet Explorer in 1982 and 1991. The last spectrum was obtained with an exposure time of about 7 hours! The spectra exhibited neither continuum nor emission lines, therefore the luminosity of the hot component was ≤ 10L ⊙ . Is it a really symbiotic star? This question has been without answer for a long time.
Quiescence
A spectrum obtained in 1994 actually appears as a symbiotic spectrum (Munari et al. 1994) . It is the first published spectrum of such type. This spectrum exhibits numerous emission lines of H I, He I, He II, [O III], [N II] together with the absorption molecular bands (TiO, VO). This spectrum is similar to a quiescent spectrum of any low-excitation classical symbiotic star (for example BF Cyg). A He II Zanstra temperature of the hot component is about 60 000 K, and its bolometric luminosity is near 250 L ⊙ . Two spectra obtained close to the minima of Miras during the passive state and the quiescent state are shown in Figure 3 . High and low states of T CrB are similar to the passive and quiescent states of V407 Cyg.
Small outburst in 1998
We do not have any calibrated spectrum obtained near the maximum of the outburst (in 1998-1999 ), but we can estimate parameters of the active hot component using our photometric observations. The spectral energy distribution of the hot component was consistent with the F class and its luminosity was near 400 L ⊙ (Kolotilov et al. 2003) . On the high dispersion spectra obtained near the outburst maximum, high-excitation emission lines such as He II, [O III] were not detected (Tatarnikova et al. 2003) . However, H I emission lines are very strong and demonstrate broad wings.
In 2002 (the decline from the outburst) the optical luminosity of the additional F-type component was sufficiently low, L ≈ 50L ⊙ (see Figure 4) . The system returned to quiescence in 2004. The spectra obtained in 1994 and 2004 are very similar. The photometric and spectral changes during this outburst and the time-scale of the outburst evolution are very similar to a Z And-type outburst of a classical symbiotic star.
Strong outburst in 2010
During the early stages of the outburst, very broad H I and He I lines dominated in the optical spectrum (Munari et al. 2011) . But on the 5th day after maximum the nova ejecta has begun optically thin, and at slightly later dates the coronal lines (for example [Fe X] 
CONCLUSIONS
The hot component of V407 Cyg can be in four different states: a passive state (the system looks as an ordinary, non-symbiotic Mira), a quiescent state (the system looks as a low-excitation classical symbiotic star), a Z And-type outburst and a RS Oph-type outburst. Different shadings near the x-axes in Figure 1 correspond to different states of the hot component of V407 Cyg. Although we observed only one RS Oph-type outburst in V407 Cyg, the system must be classified as a recurrent symbiotic nova, but not a symbiotic nova because all symbiotic novae are very slow with different spectral evolution. Furthermore, two previous outbursts of V407 Cyg (1936 and 1998) showed similar characteristics as observed in the classical symbiotic stars.
The resonance line of Li I was observed in the high-dispersion spectra of V407 Cyg obtained in 1993 -2001 (Tatarnikova et al. 2003 . Wallerstein et al. (2008) detected the resonance line of Li I in the two recurrent symbiotic novae T CrB and RS Oph. In contrast to V407 Cyg, their red giants are not AGB stars, and therefore lithium enrichment cannot be connected with the hot bottom burning stage. However, all symbiotic systems with lithium detection (including V407 Cyg) are recurrent novae. Maybe lithium enrichment in all three systems is a result of the hydrogen-burning thermonuclear runaways undergone by their hot components?
A very small subclass of recurrent symbiotic novae is supplied by the first system with a Mira variable. In contrast to other recurrent symbiotic novae, V407 Cyg has an unknown but sufficiently long orbital period.
